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Non-technical summary
In the last decade, the domestic U.S. airline industry has experienced a substantial consolidation trend. In addition to a number of high level mergers such as American Airlines Despite this high relevance of firm exits for the recent development of the domestic U.S. airline industry, empirical evidence on the effects of these consolidations is rare. Studies focusing on the market impact of liquidations do not exist to the best of our knowledge and the existing studies on the competitive effects of airline mergers almost exclusively stem from the 1980s and focus on the specific case of a largely overlapping route network of the merging parties (due to a shared hub). However, such a network structure is rather uncommon in recent mergers and therefore raises the demand for both a new conceptual framework for investigating firm exits in the airline industry and a corresponding new empirical analysis of the effects of such firm exits.
Against this background, we study the competitive effects of five liquidations and six mergers in the domestic U.S. airline industry between 1995 and 2010. Applying fixed effects regression models we find that route exits due to liquidation lead to substantially larger and permanent price increases (of about 12 percent) than merger-related exits. Within the merger category, our analysis reveals that prices on overlapping routes increase by about 6 percent in the short run, whereas a simple merger-induced switch of the operating carrier causes a significant price increase of about 3 percent. Accordingly, we observe large reductions in quantity for route exits caused by firm liquidations and moderate reductions in case of merger-related exits. Entry-inducing effects of firm exits are found particularly for liquidations and smaller mergers. 
Das Wichtigste in Kürze

INTRODUCTION
The benefits of competition and innovation are largely ensured by both market entry and market exit. Market entry plays a key role as an equilibrium force -which competes away excess profits to an equilibrium level -and as a disequilibrium force -which propels the industry from one equilibrium state to another due to the introduction and diffusion of innovations (see Geroski, 1991 Geroski, , 1995 . Market exit is considered a key instrument to sanction unprofitable product and service ideas thereby renewing the industry population through a process of 'creative destruction' (Schumpeter, 1942) . Only the close interaction of market entry of innovative and/or more efficient new firms and the corresponding decline and market exit of less innovative and/or less efficient incumbent firms through either merger or liquidation can guarantee dynamically efficient markets.
The U.S. airline industry has experienced many firm entries and exits since its deregulation in 1978. For example, following a transition period in the years after deregulation with a moderate number of in sum 13 firm entries and 6 firm exits, the substantial growth period Despite this continuing relevance of firm exits in the U.S. airline industry, recent empirical evidence is rare. Empirical studies on the effects of liquidations do not exist to the best of our knowledge and the existing studies on the competitive effects of airline mergers almost exclusively stem from the 1980s and focus on the specific case of a largely overlapping route 1 The data stems from Borenstein and Rose (2008) . Interestingly, the authors report that out of the group of 44 (interstate) carriers that entered the U.S. airline industry between 1979 and 1984, only 7 operated in 1990 and only two remain in operation today (Southwest Airlines and America West (using the US Airways brand)).
network of the merging parties (due to a shared hub). However, such a network structure is rather uncommon in recent mergers and therefore raises the demand for both a new conceptual framework for investigating firm exits in the airline industry and a corresponding new empirical analysis of the effects of such exits.
Against this background, we study the competitive effects of five liquidations and six mergers in the domestic U.S. airline industry between 1995 and 2010. Applying fixed effects regression models we find that route exits due to liquidation lead to substantially larger and permanent price increases (of about 12 percent) than merger-related exits. Within the merger category, our analysis reveals that prices on overlapping routes increase by about 6 percent in the short run, whereas a simple merger-induced switch of the operating carrier causes a significant price increase of about 3 percent. Accordingly, we observe large reductions in quantity for route exits caused by firm liquidations and moderate reductions in case of merger-related exits. Entry-inducing effects of firm exits are found particularly for liquidations and smaller mergers. Our findings have important implications for unilateral effects analysis as part of horizontal merger assessments.
The paper is structured as follows. The following second section provides a conceptual framework for the analysis of the competitive effects of firm exit in the airline industry, followed by the discussion of descriptive evidence for the U.S. airline industry in the third section. The fourth section presents our empirical analysis and provides a discussion of the results and their policy implications. The fifth section concludes the paper with a summary of the key results.
THE COMPETITIVE EFFECTS OF FIRM EXIT IN THE AIRLINE INDUSTRY -A CONCEPTUAL FRAMEWORK
Market exit can be assessed on two different aggregation levels: exit of entire companies due to either liquidation or merger (so-called firm exits) and single market exit decisions of still operating companies for strategic reasons such as lack of profitability 2 or -in case of the airline industry -network reorganization (so-called operational exits). Firm exits differ from operational exits by the fact that the former typically cause multiple market exits at one particular point in time. Furthermore, while operational exists can typically be reversed if,
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Several reasons for an unprofitable route presence are conceivable: incumbent(s) reaction(s) to entry, wrongly estimated demand (O&D and/or connecting traffic), insufficient growth potential, increases in passenger facility or airport charges, macroeconomic demand shocks, input cost increases etc.
e.g., market conditions change, firm exits are ultimate thereby reducing (actual and potential) competition on a permanent basis.
The economic effects of the two distinctive forms of market exit can be analyzed from at least two perspectives: 'general economic effects' and 'competitive effects'. The former category investigates the consequences of market exit on general economic factors such as employment or (regional) economic growth. Any study of these general economic effects must look beyond the level of the respective firm and its product markets and has to include important knock-on effects of market exit on, e.g., the airport, other aviation-related service industries or spillovers to the general economic growth in the respective region. For example, if an airline decides to leave a certain hub airport, either due to liquidation (i.e., firm exit) or to network reorganization (i.e., operational exit), it is very likely that the respective airport and other aviation-related service industries will lose business. Furthermore, the entire region might face a reduction in attractiveness due to the lower quality of airline connections.
Complementary to an analysis of the effects of exit on the general economic level, an assessment of the competitive effects of exit is a compulsory part of an entire analysis of the economic consequences of exit. Generally, such an assessment investigates the effects of market exit on competition in these markets. Particularly interesting objects of investigation are the effects on average prices, demand, capacity and quality. For example, if before exit, two airlines were competing fiercely in a certain non-stop market and one of the competitors finally has to exit the market due to liquidation, it becomes likely that the remaining carrier will use this opportunity to increase price. However, in the medium and long run, market entry by other (more efficient) airlines might become attractive, i.e., firm exit might create socalled entry-inducing effects (see Werden and Froeb (1998) for a seminal paper 3 ) suggesting that prices might increase immediately after exit but exhibit a downward trend in the medium and longer run. As a consequence, a study on the competitive effects of exit should not be constrained to an analysis of the short-term effects on price but has to extend its perspective to both a larger observation window and the inclusion and interpretation of further competition variables such as passengers and departures.
3 Werden and Froeb (1998) investigate the role of entry-inducing effects in antitrust policy. Based on mergers in simple Cournot and Bertrand industries, they find that firms only have an incentive to merge if (a) they expect significant efficiencies generated from the merger, or (b) they are aware of substantial entry barriers which allow them to charge supracompetitive profits post-merger. They conclude that antitrust authorities should be rather skeptical with respect to the power of entry to prevent (or reverse) anticompetitive effects of horizontal mergers.
In the remainder of this paper, we concentrate on the competitive effects of firm exit. The firm exit category is subdivided further into multiple market exits due to liquidation and multiple market exits due to merger. In our empirical investigation, we include 'operational exits' as third category in order to allow for a direct comparison between the effects of firm exits and single market exits. For a detailed discussion on the competitive effects of firm exit, we draw on a simple airline network with two separate airlines 1 and 2 operating hubs H 1 and H 2 , respectively (see Figure 1 ).
Figure 1: A simple network with two airlines
Source: own figure
The two hubs are connected by services of both carriers (route H 1 H 2 ) while the respective spokes are only served by the respective hub airline, i.e., routes AH 1 , BH 1 and CH 1 by airline 1 and H 2 D, H 2 E and H 2 F by airline 2. In the following sub-sections, we discuss the competitive effects of a liquidation, i.e., airline 1 disappears from the market, and the competitive effects of a merger, i.e., airline 2 acquires airline 1 and continues operating the entire network.
FIRM EXIT THROUGH LIQUIDATION
The bankruptcy laws in many countries allow two different forms of bankruptcy: the attempt of reorganization (and a potential 'emergence' from bankruptcy) or a process of liquidation (which typically leads to the exit of the respective firm). As the focus in this paper is on the effects of firm exit, we concentrate on those bankruptcies which lead to the ultimate market exit (i.e., liquidation) of the respective firm.
When studying the competitive effects of liquidation exits on prices and quantity, basic oligopoly theory allows the derivation of several key relationships. In the short run, at least two separate arguments speak for significant price increases. First, the substantial reduction in capacity due to exit of one competitor is expected to cause substantial price increases and corresponding reductions in quantities. Second, pre-exit competition on the respective routes might have been fierce (as at least one carrier was fighting for life) suggesting price increases 'up to the usual competitive level' post-exit. 4 Referring to the simple airline network defined above, the described competitive effects are expected on all routes operated by airline 1. If no other competitors are operating on the respective spoke routes AH 1 , BH 1 and CH 1 , (non-stop) services are terminated completely.
In the medium and long run, however, the anticipated effects on the key variables are less clear. On the one hand, existing carriers might find it profitable to expand capacity in the respective markets, thereby putting pressure on price. On the other hand, other airlines might have incentives to enter the respective routes (the hub-to-hub as well as the spoke routes) thereby increasing competition and triggering a downward trend in price. However, the respective possibilities of entry depend on both profit expectations on the one hand and the size of (structural and/or strategic) barriers to entry on the other hand leaving the direction and size of the medium-and long run effects of firm exit through liquidation unclear. For example, large scale entry into H 1 might not be too attractive given the fact that another airline just exited the respective airport. Furthermore, entry into H 2 might be difficult (technically and economically) as soon as airline 2 has a dominant position at this hub.
FIRM EXIT THROUGH MERGER
Mergers and acquisitions ('mergers' in the following) are another form of firm exit. In order to derive hypotheses on the effects of mergers on competition, we have to introduce a separation of possibly affected routes. So-called overlapping routes are characterized by the presence of both merging carriers before the merger, i.e., they are direct competitors in the respective non-stop markets (route H 1 H 2 in Figure 1  5 ). In contrast, we introduce a second category of routes for which possible merger effects cannot be ruled out: the so-called switching routes. Switching routes are operated by the junior merger partner ex-ante but are taken over by the lead merger partner as a consequence of the merger (routes AH 1 , BH 1 and CH 1 in Figure 1 if airline 2 acquires airline 1).
From this perspective, liquidation has the potential to realize 'liquidation efficiencies' in the sense that the market exit of one carrier allows the other carriers to earn a reasonable return on investment and to continue serving the respective market.
5
Although Figure 1 only shows one overlapping route (H 1 H 2 ), overlaps in real airline networks are not restricted to hub-to-hub operations but can also be observed in other constellations such as route CH 2 or route AD. Our empirical analysis below includes all different types of overlapping routes.
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In general, a key determinant of the possibilities to increase price post-merger are the network structures premerger. If the networks are largely complementary as assumed in the simple network structure in Figure 1 , theory and empirical evidence suggest that anticompetitive effects are only likely on the (few) routes on which both merging parties are operating before the merger. However, if the degree of route overlap is Focusing on overlapping routes first, in the short run, the capacity of the junior carrier is unlikely to be removed entirely from the market. However, mergers might lead to an increase in market power thereby incentivizing the merged entity to reduce quantity and increase price.
Ceteris paribus, price increases immediately after the merger should be less pronounced than price increases after liquidation exits. In the medium and long run, the notional effects are again less clear. On the one hand, capacity expansions of existing competitors or entry by potential competitors might constrain the market power of the merged parties. On the other hand, barriers to entry such as hub dominance might reduce the threat of entry substantially thereby allowing the merged parties to permanently increase prices. Comparing liquidationrelated exits and merger-related exits, it can be expected that capacity increases through entry are more likely after liquidations given the substantial loss of capacity due to the exit of one carrier. Merger-related exists, however, are more likely to put the merging parties in a stronger position on the respective overlapping routes suggesting a dissuading effect on the entry incentives of potential competitors.
Turning from overlapping routes to switching routes, an initial assessment of this route type might suggest that competitive effects are rather unlikely, especially because the number of competitors on these routes is unaffected by the merger. However, a closer look reveals that the merger-induced change in the operator might contain several possibilities for price reactions. First, a change in ownership might cause changes in pricing and other strategic variables possibly triggering significant price changes post-merger. Second, the merger might have an impact on the quality of the merged product. For example, the merger of two complementary networks creates additional travel possibilities for the customers of both airlines thereby increasing quality (and possibly justifying price increases). Last but not least, the merger increases multimarket contact among the remaining airlines in the industry and might therefore ease the realization of (tacitly) collusive outcomes.
Although horizontal mergers unavoidably raise market concentration, a countervailing force to market power-induced price increases are possible merger efficiencies (see Williamson (1968) for a seminal paper). Such efficiencies might come in the form of both savings in marginal costs and fixed costs and are likely to be realized in the medium and long run. Merger efficiencies might create incentives to pass on a significant share down to the consumers through price reductions post-merger. Again, it is difficult ex-ante to derive clear substantial, e.g., due to hub operations of both airlines at the same airport, anticompetitive effects on a large number of non-stop connections are much more likely.
hypotheses in this respect. In general, efficiencies can partly become effective within the entire merged airline network (e.g., through a cheaper sourcing of input goods for the merged entity) and might partly be attributed to certain improvements of particular hub presences etc.
In other words, efficiencies can play a role in both overlapping and switching routes. A key problem in an assessment of merger efficiencies is the unknown time-frame of their realization. While marginal cost savings might be realized relatively quickly after the merger, fixed costs savings might take substantially longer (and are therefore difficult to isolate empirically from other effects that might influence the price and cost levels of the respective airline).
FIRM EXIT IN THE U.S. AIRLINE INDUSTRY
Based on the general discussion of firm exit in the preceding section, this section investigates the issue specifically for the U.S. airline industry. Differentiating between firm exits and operational exits, Figure 2 shows the number of exits in non-stop domestic U.S. airline markets between the third quarter of 1995 and the first quarter of 2010. The quarter of exit is defined as the first quarter after an airline provided the last non-stop service between two airports. In sum, the observation period shows that operational exits fluctuate substantially between the years with peaks after the 9/11 attacks and the beginning 7
The graph shows the (aggregated) exit activities of the following 27 major U. Table 1 ). As shown in Table 1 , all liquidation cases were relatively small, reflected in measures such as the number of non-stop routes operated in the quarter before exit or the share of passengers transported compared to the number of passengers in the entire domestic U.S airline industry.
However, despite the small size of all liquidation cases compared to the entire national market, it would be superficial to automatically conclude the irrelevance of an economic analysis. As all exiting airlines had a particular geographic focus, the impact on this particular set of routes in this particular region can be quite substantial and therefore justifies a detailed investigation.
Existing empirical research on the competitive effects of U.S. airline bankruptcies concentrates solely on cases in which the respective airlines were not liquidated but entered a temporary phase of reorganization. In a seminal paper, Borenstein and Rose (1995) investigate the effects of bankruptcy filings by seven U.S carriers on market conduct. They find that carriers lowered fares by 5 to 6 percent before entering bankruptcy, however, refrained from further fare cuts after entering bankruptcy protection. Furthermore, the study reveals that the fare reductions are only observable in the short term and are not followed by route-level competitors. Ciliberto and Schenone (2008) and the 'number of destinations served on a non-stop basis') at some airports. The estimated effect is found to be the greatest for midsize airports (i.e., airports between 100 and 400 flights per day).
Although the studies on the competitive effects of bankruptcy reorganization come to interesting and policy-relevant conclusions, economic theory suggests that the competitive effects of airline liquidations are different. As argued above, liquidation causes multiple route exits at one particular point in time which cannot be reversed thereby reducing (actual and potential) competition on a permanent basis. Given the absence of studies which empirically investigate the direction and size of the competitive effects of firm liquidations, we provide such an analysis in the fourth section below.
FIRM EXIT THROUGH MERGER
In the history of the U.S. airline industry, both types of firm exit, liquidations and mergers, have often been interpreted as closely interrelated in the sense that (especially large) bankrupt airlines were acquired by a competitor to basically avoid liquidation. As shown in Table 2 , the observation period has experienced six mergers between larger U.S. airlines, including (at least) three 'failing firms' (Trans World Airlines, US Airways, and would be superficial to automatically ignore these smaller transactions, e.g., due to possibly substantial effects on the affected routes.
Existing empirical research on the competitive effects of U.S. airline mergers largely refers to the late 1980s. 9 On the one hand, this period was characterized by a substantial industry consolidation leading to a large number of mergers as possible study objects. On the other hand, the Department of Justice followed a laissez-faire approach to antitrust policy at that time -strongly influenced by the theory of contestable markets by Baumol et al. (1982) -and leading to the approval of basically all merger proposals independent of their potential for anticompetitive effects.
Two U.S. airline mergers -both completed in 1986 -experienced a particularly detailed ex-post investigation of their competitive effects: Northwest Airlines -Republic Airlines (NW-RC) and Trans World Airlines -Ozark Airlines (TW-OZ). Both mergers involved a shared major hub airport and therefore led to substantial increases in market power postmerger. In a first influential paper, Werden et al. (1991) investigate the price and output effects of the two mergers at their respective hub airports and find yield increases of about 5.6 percent and service decreases of about 23.7 percent for the NW-RC merger. Yield increases (1.5 percent) and service decreases (16.2 percent) were somewhat smaller for the TW-OZ merger. Borenstein (1990) analyzes the effects of the same two mergers at their hub airports and finds evidence for price increases for the NW-RC merger of about 9.5 percent in total (with about 6.7 percent price increases if other airlines remain as route competitors and about 22.5 percent if the merger led to a monopoly route). For the TW-OZ merger, however, his analysis resulted in largely insignificant results with the exception of a significant price decrease of about 12.3 percent on monopoly routes which were operated by TW or NZ before the merger. 10 Interestingly, Borenstein's analysis therefore showed that the mergers had an impact "not just on routes that both airlines had served prior to the merger, but also on routes where only one of the two merger partners competed with another airline or operated without active competition" (Borenstein (1990) , p. 404). He explains this finding by the possibilities to reduce the threat of potential competition due to increased airport dominance.
Borenstein's key result of merger effects on routes in which only one of the merging carriers was active pre-merger is confirmed in studies by Kwoka and Shumilkina (2010) and Kim and Singal (1993) . While Kwoka and Shumilkina (2010) also analyze a single merger (USAir and Piedmont in 1987) and find that prices rise by 5 to 6 percent on routes which were only served by one of the merging carriers and the other was a potential entrant, Kim and approach is followed in studies by Knapp (1990) , McGuckin et al. (1992) , Singal (1996) and Slovin et al. (1991) . 10 It is important to note here that the observed price decrease is rather unexpected and might be explained by a general period of low demand at TWA's St. Louis hub. For the NW-RC merger, Borenstein (1990) finds significant price increases of about 6 percent for NW or RC routes in which (a) competitor(s) remain after the merger and price increases of about 12 percent for NW or RC routes which became a monopoly post-merger. Singal (1993) analyze the effects of fourteen U.S. airline mergers between 1985 and 1988 and find that relative fares on the merging firms' routes rose by about 9.4 percent. Significant price increases were particularly found on routes in which the merging parties did not compete (directly) prior to the merger. They explain this observation by an increase in multimarket contact triggered by the merger. Furthermore, the authors identified a substantial difference in the behavior of 'mergers including a failing firm' and 'mergers without a failing firm'. Fares of failing airlines were found to be much lower on average before the merger, providing an explanation for the substantially larger price increases after the merger compared to cases of mergers between 'healthy' firms. The existence of both a significant number of liquidations and mergers in recent years demands a detailed econometric investigation of the competitive effects of these firm exits.
The following section provides such an analysis for the route exits caused by five liquidations and six mergers which took place in the domestic U.S. airline industry between 1998 and 2010.
EMPIRICAL ANALYSIS
In this section, we present our empirical analysis. While Section 4.1 describes the construction of the dataset, Section 4.2 specifies our empirical approach and Section 4.3 provides the descriptive statistics. Subsequently, Section 4.4 concentrates on the presentation and interpretation of our main empirical results followed by the discussion of important policy implications in Section 4.5.
CONSTRUCTION OF THE DATASET
Our dataset was constructed by collecting and merging data from several sources. We use airline traffic data for the years from 1995 to 2011 from the U.S. DOT T-100 Domestic Segment database. This data contains monthly domestic non-stop segment data reported by U.S. air carriers when both origin and destination airports are located within the boundaries of the United States and its territories. We use T-100's information on origin, destination, nonstop distance, available capacity, number of departures, and number of passengers to construct a quarterly panel data-set of non-directional non-stop route airport-pair markets. We drop airline-route observations with less than 12 quarterly departures and airline-route observations which were only served one quarter between 1995 and 2011. In addition, we use fare data from the U.S. DOT DB1B Market Origin and Destination Survey to enrich the constructed panel dataset with quarterly route-level fare data. In detail, the construction of the dataset can be subdivided into the following three subsequent steps.
In the first step, we identify all route exits of the 27 largest U.S. carriers 11 which have been taken place between the 3 rd quarter of 1995 and the 1 st quarter of 2010. The quarter of exit is defined as the quarter following the quarter of the last occurrence of an airline-route observation in the dataset. Liquidation exits are all exits of the respective carrier which occurred in the quarter of firm liquidation (see Table 1 above). Merger-related exits are assumed to have taken place in the quarter after the closure of the merger transaction (see Table 2 above).
In the second step, we keep all non-stop routes which were subject to at least one exit (operational exit, liquidation exit or merger exit) and which are still served by another carrier after the exit of the respective carrier. 12 If multiple exits on a certain non-stop route were observed over time, the route was duplicated. For each exit, we keep the eight quarters before and the eight quarters after the exit event to assess the effects of an exit using a 'before-andafter' approach. We drop all routes for which we have less than seven observations before and seven observations after exit.
In the third step, we construct quarterly route level and airport level data from the T-100 and DB1B databases. 13 In calculating average non-stop fares, zero fares and abnormally high fares were excluded from the dataset. We only use average fares which are based on at least ten observations and thousand quarterly passengers. We add demographic information on the labor force, average income, and the number of establishments of the respective Metropolitan Statistical Areas from the U.S. Bureau of Labor Statistics. Applying this procedure, we arrive at a quarterly panel dataset of 1,258 non-stop routes allowing a detailed econometric investigation of the effects of firm exit.
EMPIRICAL APPROACH
Guided by our conceptual framework derived in Section 2 above, our empirical approach can be subdivided into five consecutive steps. In the first step, we use fixed effects regression models to estimate the short run effects of firm exit events on average market yield, departures and passengers. 14 In the second step, we extend the observation window after exit and rerun the respective regressions for medium-and long-term in order to investigate possible changes, e.g., due to the realization of merger efficiencies. The third step introduces an interaction term allowing the effects of exit to differ on routes which became a monopoly post-exit. Subsequently, in the fourth step, we refrain from holding the number of carriers constant after an exit-event and examine the entry-inducing effects of firm exits. In the fifth and last step, we exclude the three large mergers (Delta Air Lines -Northwest Airlines, US Airways -America West Airlines and American Airlines -Trans World Airlines) from the analysis and rerun all regressions. This step allows us to investigate whether our results hold for the sub-sample of smaller mergers.
Discussing the technicalities of the five steps of our empirical approach in greater detail, our variables of interest are the exit variables which are captured by four dummy variables.
We distinguish between two types of merger-related exits. In the first case, only the exiting carrier was active on the respective non-stop route and the resulting entity inherited this route.
We call this a 'route switching' merger exit. In that case, the exit does not trigger a change in the number of carriers. If both of the two merging parties have provided non-stop service before, we call this an 'overlapping route' merger exit. This type differs from a merger exit with route switching since the number of competing carriers is reduced by one carrier. Exits which followed the liquidation of an airline are called liquidation exits. 
where y it is either the non-stop yield (fare per passenger mile), the number of departures or the number of passengers transported. The variable opEx captures operational exits, mExSw captures switching merger exits, mExOv captures merger exits on overlapping routes, and lqEx captures exits due to the liquidation of a carrier. The different exit dummies are zero before the exit event and become one in the quarter after exit and the subsequent quarter(s) depending on whether short-, medium-, or long-term effects shall be assessed. To capture the short-term effects of entry we compare non-stop fares, departures, and passengers eight quarters before exit with the first two quarters after exit. Thus, the exit variable is one for two quarters. Two quarters after exit the observation periods ends. Respectively, we capture medium-term effects by following prices and quantity four quarters after exit and long-term effects by following prices and quantities eight quarters after exit 16 . The introduction of such a 'dynamic' perspective allows us to investigate whether the observed short-term effects are permanent or rather disappear due to, e.g., realized merger efficiencies or competitive reactions by competitors. Thus, the coefficient estimates of the different exit variables report the average percentage change in prices and quantity after a certain type of exit. We further include a set of route-, airport-or MSA-specific control variables (X) as well as a yearly trend (year) and seasonal dummies (quarter). 15 Since it is unclear whether financial distress, e.g., filing for Chapter 11, ends in the liquidation of a firm, exits which occur before the liquidation of an airline are interpreted as operational exits since they basically aim at restoring profitability. As a consequence, the group of operational exits is quite heterogeneous. However, as we aim at using this category for the purpose of comparison only, we refrain from a further differentiation. 16 Since the dataset covers the period up to the third quarter of 2011, the long-term effects of the DeltaNorthwest merger (and all other exits which took place either in the fourth quarter of 2009 or in the first quarter of 2010) refer to the first seven quarters after exit.
As control variables, we include the number of carriers without the exiting carrier or merging parties (# airlines w/o exit) and the number of low-cost carriers, also without the exiting carrier or merging carriers (# LCCs w/o exit). These variables account for the effect of market structure over time. We further control for the average size of planes the carriers use to serve the route (avg. plane size) since costs should decline with an increasing capacity of the aircraft. When estimating the price effects of exit, we also include the average one-stop yield (ln(one-stop yield)) to account for possible price competition from connecting flights. 17 We also control for the influence of airport size as measured by the mean of the two endpoint airports' passenger share (airport size (mean)). Furthermore, three demographic variables on the MSA level enter the analysis which aim to capture demand effects. The labor force (ln(labor force) (mean)) shall capture potential total demand. The number of establishments (ln(# establ.) (mean)) is included to capture the demand of less price-sensitive business people and regional economic prosperity shall be captured by the average weekly wage in the respective MSAs (ln(avg. weekly wage) (mean)).
As it is reasonable to assume that the size of the competitive effects under investigation depends on the post-exit market structure, in a next step, we introduce an interaction term which allows isolating the effects of exits on routes which resulted in a monopoly post-exit. 
In this model approach, the coefficients of the exit dummies alone denote the average percentage change in prices or quantities, respectively, if there are at least two competitors left directly after the exit event. If the market structure turns from a duopoly to a monopoly after the exit 18 , the effects of exit can be calculated as the sum of the respective coefficients (e.g., β opEx + β opExM ).
17 The one-stop yield is missing if either the route is not served via connecting flights or if there are not enough observations in DB1B data to be able to calculate a reliable mean (see section 4.1). In order to avoid losing a substantial amount of observations for regression analysis, an arbitrary value is assigned to these observations and an additional dummy variable is included which marks these observations (missing one-stop yield). This method is called dummy variable adjustment or missing indicator method and is frequently used in econometric analysis (Allison, 2001) . 18 The route might also stay a monopoly in case of switching route (merger) exits.
For an assessment of possible entry-inducing effects of firm exit, in the fourth step, we estimate a similar model as specified in equation (1) above. The dependent variable becomes the change in the number of carriers other than the exiting one or the merging parties ( # airlines w/o exit). Accordingly, we refrain from holding the number of other carriers constant but include the lagged value of this variable since the previous competitive environment should largely determine entry activity of other carriers after exit events.
In the fifth and last step, we exclude the three large mergers (Delta Air Lines -Northwest Airlines, US Airways -America West Airlines and American Airlines -Trans World Airlines) from the analysis and rerun the regressions. This step allows us to investigate whether our results hold for the sub-sample of smaller mergers.
DESCRIPTIVE STATISTICS
As already mentioned in Section 4.1, the dataset covers 1,258 route exits. The majority of these exits are operational exits (918 exits). We further observe 217 merger exits on switching routes and 79 merger exits on overlapping routes. 44 exits occurred because of carrier liquidations. Directly after exit we observe that about 40 percent of the routes are monopolies (see Table 3 ). About 28% of the switching route exits are monopolies. In contrast to the other exit types, these routes have also been monopolies before the exit event as no change in the number of carriers was triggered by the exit event. Further summary statistics for the variables included in the regressions can be retrieved from Table 4 . Our first dependent variable is the non-stop yield which is measured in real 1995 U.S. cents per passenger mile. As shown in Table 4 , in the quarter before/of exit, a passenger paid about 20.4 cents per mile. The yield has risen to 21.1 cents per mile on average in the quarter after exit. Comparing the average price over the entire period before the exit (7-8 quarters) with the average price over the entire period after exit, we do not observe a price increase in real terms. The second dependent variable is the number of quarterly departures which amounts to 1,497 departures on average in the quarter before/of exit. It drops to 1,425 departures in the quarter after exit. Although the extension of the observation period leads to a moderate increases in the number of departures, the pre-exit level remains unreached. The third dependent variable is the number of quarterly passengers. On average, about 132,000 passengers have been transported in the quarter before/of exit. Over the quarter after exit the number of passengers drops to about 123,000 passengers. Although an extension of the analysis to the entire observation period after exit shows an increase in the number of passengers, this increase again turns out to be insufficient to restore pre-exit levels. For the regressions which aim to assess the entry-inducing effect of exit, the fourth dependent variable is the change in the number of other carriers. While in the quarter before/of exit, this number amounts to 0.045 exits on average it increases to 0.217 exits in the quarter after exit.
Both values experience a substantial drop if the analysis is extended to the entire period before/after exit.
Descriptive statistics distinguished by the type of exit are provided in Table 9 to Table 12 in the Appendix. From these bivariate statistics the effect of exit seems to be more pronounced for operational and liquidation exits than for merger-related exits; this is true for price, quantity and entry-inducing effects. Interestingly, although bankrupt carriers were much smaller than most of the merging carriers, routes which are subject to the different exits do not differ substantially in size. Non-stop routes which were subject to a liquidation exit transported about 190,000 passengers in the quarter before/of exit, while routes subject to merger exits have been travelled less (switching: 161,000 passengers; overlapping: 129,000 passengers) in the quarter before/of exit.
EMPIRICAL RESULTS AND INTERPRETATION
Based on the description of our dataset and the empirical approach, this section presents our empirical results and interpretation. We subdivide our discussion into the reporting of the key empirical results for firm exits through liquidation and through merger. Results of the regressions with route fixed effects on non-stop yield can be retrieved from Table 5 . Table 6 depicts the results on the number of departures, and Table 7 
FIRM EXIT THROUGH LIQUIDATION
In the short run, exit through liquidation is found to have a substantial effect on market yield.
On average, prices increase by 12 percent in the first two quarters after exit. When allowing for differences regarding the post-exit market structure, the effect does not differ significantly 19 An average operational exit is found to have a similar ceteris paribus effect on non-stop yield in the short-, medium-, and long-term. After an operational exit, non-stop yield increase by 6 percent on average, the number of departures decrease by 19 to 20 percent, and passengers transported drop by about 17 percent.
between post-exit monopolies and routes with at least two competitors. Interestingly, the effect is found to be persistent over time. The substantial size of the effects of liquidation exits on price and quantity measures can be substantiated by a direct comparison to the results for the 'operational exit' group: in the short run, we find an average yield increase of about 6 percent which turns out to be quite robust for a narrower focus on monopoly routes post-exit, extensions of the observation window and the sub-sample containing only small mergers.
Turning from price effects to quantity effects, it is found that firm exits due to liquidation lead to the expected large decrease in capacity and demand. In the short run, liquidation exits cause an average decrease in the number of departures of 17.4 percent and an average decrease in demand of 14.8 percent. The effect for the number of passengers is significantly and substantially higher if only monopoly routes post-exit are taken into account (-28.4 percent) compared to an effect of -7.5 percent for routes with more than one competitor.
Again, the results appear to be quite robust for extensions of the observation window and the sub-sample containing only smaller mergers. Interestingly, while price effects of exits due to firm liquidations were significantly higher than the price effects of operational exits, the quantity effects do not significantly differ between liquidation exits and operational exits.
Assessing the effect of liquidation exits on market entry, we find a substantial effect already in the short-run (see Table 8 ). The change in the number of carrier increases by 0.130 after a liquidation exit and controlling for other factors. This effect is smaller than for operational exits (0.192), but the two effects do not differ significantly. Again, the effect is persistent over time. In general, since market entry is expected to create a downward pressure on price (see, e.g., Hüschelrath and Müller, 2011, or Daraban and Fournier, 2009) , the entry activity of other carriers induced by multiple market exits of liquidated carriers should act as a countervailing force regarding price increases and quantity reductions. However, consulting our descriptive results reported in Table 12 in the Appendix, it becomes apparent that the induced entry activity is not sufficient to fully compensate the price increase observed immediately after a liquidation exit. Even adjusted for inflation, we observe the yield to be about 1 cent per mile (in 1995$ terms) higher in the period after exit than in the period before exit (see Table 12 ).
In a nutshell, our empirical findings imply that, even if the total share of the failed firms' domestic passengers was negligible, these firms' market exits had a significant impact on the respective routes. These markets suffered, ceteris paribus, from substantial price increases and service reductions (in the form of lower flight frequencies). However, incentives for entry seem to be high since there is a substantial increase in the change of the number of other 21 carriers immediately after the observed liquidation exits. This finding suggests that liquidation exits may (at least partly) cause a welfare-improving replacement of the inefficient bankrupt carrier with a more efficient operating airline. However, this comes at a cost for consumers as entries after liquidation exits cannot fully reverse the price increase observed immediately after exit. 
FIRM EXIT THROUGH MERGER
Following our conceptual framework derived in Section 2, the analysis of the effects of firm exits through merger must differentiate between two route types: overlapping routes and switching routes. In the short run, exit through merger has a significant effect on both route types: while prices increase by on average about 5.6 percent on overlapping routes, switching routes experience a yield increase of about 2.7 percent. The extension of the observation window, however, reveals that these effects vanish in the long run. While effects are still significantly different from zero in the medium term, prices are not significantly higher for both types of merger exits in the long term.
Interestingly, if the focus is narrowed down to monopoly routes post-exit, the effect on switching routes is found to be zero (as the coefficient of the interaction term is negatively significant and of approximately the same absolute size) in the short run and even negative (-4.1 percent) in the long run. While the above effect on overlapping routes is in the short run mostly driven by post-exit monopolies, results diverge in the medium and long run. The extension of the observation window reveals that the effect is of only half the size and no 26 longer significant. For the sub-sample of small mergers (see Table 13 ), we do not find any significant effects of merger exits on average yield. While one should refrain from interpreting the results for overlapping routes due to the low number of observations in this category 20 , the insignificant effect found on switching routes is not surprising since the possible drivers for the positive effect in case of larger mergers, i.e., reduced competition due to multimarket contact and the elimination of potential entrants, might be negligible for small firm acquisitions.
Turning from the price effects to the quantity effects (see Table 6 and Table 7 ), it is found that firm exits through merger lead to smaller reductions in capacity and demand than liquidation-related and operational exits. In the short run, the number of departures is reduced by about 3.1 percent on overlapping routes and 2.1 percent on switching routes. In markets which turn to a monopoly post-exit, we fail to find any significant effect (for both route types) on the number of departures since the sum of the coefficients is not significantly different from zero (as indicated by the Wald test). Demand declines in both cases, however, the effects do not significantly differ between post-exit monopolies and post-exit oligopolies.
Furthermore, these demand decreases in post-exit monopolies are only found in the short term as the sum of the merger exit coefficients and the coefficients of the respective interaction terms are not significantly different from zero in the medium and long run. In contrast, the analysis of the non-monopoly routes provides a different picture. The short-term reductions in the number of departures and the number of passengers are found to be even more pronounced in the medium and long run: the reduction in the number of departures increase from about 5.5 percent (short-term) to 7.6 percent (long-term) for the overlapping routes and from about 2.3 percent (short-term, insignificant) to 4.5 percent (long-term, highly significant) for the switching routes. For the sub-sample of smaller mergers (see Table 14 and Table 15 ), the quantity effects found for the switching routes in non-monopoly markets are even more pronounced than for the whole sample showing reductions in the number of departures from 7.2 percent in the short-term to 9.3 percent in the long-term and reductions in the number of passengers from 7.3 percent in the short-term to 10 percent in the long-term.
Regarding potential entry-inducing effects, we find that the change in the number of carriers does not react after merger-related exits in the short-and medium-term, but increases 27 by 0.056 carriers (switching routes) and 0.049 carriers (overlapping routes) in the long-term.
On the contrary, for the sub-sample of small-mergers (see Table 16 ) we find that entry materializes even in the medium and short run. Furthermore, the entry-inducing effects of small mergers are substantially larger than for the group of all mergers and of similar size as the entry-inducing effects of liquidation exits and operational exits. As we see from the descriptive statistics both for the merger exits with route switching (Table 10 ) and the merger exits on overlapping routes (Table 11) , the countervailing effect of induced entries seems to be sufficient to drive down real prices (at least in the long term) to pre-exit levels.
In a nutshell, our analysis of the effects of merger-related firm exits shows that price increases and quantity reductions are not only an issue on the overlapping parts of the merging firm's networks but can also play a role on its complementary parts (so-called switching routes). These results support previous findings on reduced competition due to an increase in multimarket contact, however, might also be explained by changes in the pricing strategy of the acquired carrier, increased airport dominance, or the increase in quality achieved by the interconnection of the two networks. Interestingly, in case of monopoly routes (in which prices have already been high before the merger was settled) we do not observe any price increases post-merger but even a price decrease in the long run. Although this finding might not be too surprising -basically because the merged entity would reduce profits by raising the price above the existing monopoly level -the observed yield reductions can be interpreted as an indication for the realization of merger efficiencies (which also a monopolist is partly passing-on downstream to the final customers in the form of price reductions).
The observed effects on overlapping routes are largely found to be driven by the large mergers (especially the Delta Air Lines -Northwest Airlines merger) since networks have been (almost) fully complementary for the smaller mergers. Although quantity effects have been persistent and concentration has risen substantially, the price effects are mostly found in the short run and vanish over time. This can also be interpreted as a further indication for realized merger efficiencies.
Entry is found to take place rather quickly in case of liquidation exits and small mergers.
However, for the entire group of mergers entry-inducing effects only materialize in the long run. It can therefore be concluded that particularly large mergers appear to (temporarily) reduce the incentives of other carriers to enter the respective routes. This observation is 28 reasonable as the merger led to increased market shares of the merged entity thereby, ceteris paribus, reducing the entry incentives of competitors. However, in the long run, entry might become attractive again, e.g., due to restructuring activities of the merged carrier and/or quality problems that materialize during the post-merger integration process.
POLICY IMPLICATIONS
Our empirical results allow the derivation of several important policy conclusions especially for unilateral effects analysis as part of horizontal merger assessments. First, given our result that the price and quantity effects of liquidation exits are much more pronounced than the respective effects of merger-related exits, on the surface, it could be concluded that avoiding liquidation through merger benefits consumers and society. In other words, our results apparently support the so-called failing firm defense which allows the clearance of (partly)
anticompetitive mergers in cases in which one of the merging firms is at the verge of bankruptcy. However, despite the obvious advantages of smaller price increases and better service options, the net welfare effects of such 'failing firm mergers' remain unclear, e.g., due
to possible negative effects on the merged carrier and the industry triggered by the prevention of the exit of (inefficient) capacity from the industry (and dissuading entry by potential competitors) or substantial problems in the integration of the merging carriers. Furthermore, it must be reminded that our data set only contains mergers which have been approved by the Department of Justice (DOJ). Although wrong decisions on the side of the DOJ cannot be ruled out completely, it seems very unlikely that the approved mergers were in fact anticompetitive and should have been prohibited. Second, with respect to mergers, our results reveal that larger mergers, ceteris paribus, lead to significant and partly permanent price increases first and foremost not -as expected by theory -on the overlapping parts of the route network but on routes in which the operating airline simply switched as a consequence of the merger. Any analyst studying the competitive effects of a horizontal merger is therefore well advised to consider potential effects not only on the overlapping part of the network but on non-overlapping parts as well in order to come to meaningful conclusions on the unilateral effects of the merger proposal.
Third, still focusing on mergers, we find evidence for the realization of merger efficiencies for large mergers only. While in the short run, significant price increases on both switching and overlapping routes were observed, these effects either disappear or are reduced substantially in the long run. As we control for the number of firms (and the other key yield 29 drivers) in our regressions, the observed price reductions must be associated with the realization and the pass-on of merger efficiencies. Furthermore, our finding of significant price reductions for the case of monopoly routes -in which by definition competition is excluded as alternative driver of price reductions -can be interpreted as further indication for the existence of merger efficiencies which are (at least partly) passed on to the customers in the form of lower prices. Although antitrust policy might still be well-advised to keep up the rather skeptical approach with respect to merger efficiencies when it comes to a weighting of pro-and anticompetitive effects as part of the merger control procedure, our study suggests that these efficiencies are existent to a degree that allows the reversion of the price increases observed immediately after the completion of the merger.
Fourth, our analysis shows that especially large mergers have an entry-dissuading effect in the short and medium run. In contrast, liquidation-related exits are found to cause immediate entry-inducing effects. Although an econometric analysis of the price effects of these subsequent entries is beyond the scope of this paper, theory and descriptive evidence presented above suggests for the group of merger-related exits that they are strong enough to reverse the short-term price increases post-merger. 21 Although this finding is an encouraging sign for the workability of competition in the U.S. airline industry, horizontal merger assessments remain an important part of public policy in the U.S. airline industry. This is particularly true as our merger sample only includes mergers with largely complementary networks (which received antitrust clearance beforehand) and other (potentially anticompetitive) mergers would have faced severe difficulties to receive clearance from the antitrust authority. Despite this high relevance of firm exits for the recent development of the domestic U.S.
airline industry, empirical evidence on the effects of these consolidations is rare. Studies focusing on the market impact of liquidations do not exist to the best of our knowledge and existing studies on the competitive effects of airline mergers almost exclusively stem from the 1980s and focus on the specific case of a largely overlapping route network of the merging parties (due to a shared hub). However, such a network structure is rather uncommon in recent mergers and therefore raises the demand for both a new conceptual framework for investigating firm exits in the airline industry and a corresponding new empirical analysis of the effects of such firm exits.
Against this background, we study the effects of firm exits on prices, different measures of quantity and entry in the domestic U.S. airline industry from 1995 to 2010. Applying fixed effects models we find that liquidation-related exits have, in the short run, a substantial effect on average yield. Interestingly, the effect is found to be persistent over time. Turning to the effects on quantity, our analysis reveals that firm exits due to liquidation lead to a large decrease in capacity and demand. Furthermore, a large and quite persistent entry-inducing effect is observed shortly after liquidation exits.
The effects of merger-related exits are assessed for two different route types: overlapping routes and switching routes (i.e., routes which experience a merger-induced switch of the operating airline). In the short run, estimation results show a significant price increase on both route types. In the long run, however, it is found that these price increases vanish. Prices even decrease on switching monopoly routes. Both findings can be interpreted as clear indications for the realization and pass-on of merger efficiencies. The capacity and demand reductions following firm exit through merger are generally smaller than those for liquidation-related exits. Entry is only induced to a small degree in the long run. However, for the sub-sample of 31 small mergers moderate entry takes place relatively early after the completion of the merger.
Finally, it is worth mentioning that our approach to study the competitive effects of firm exit allows the derivation of several avenues for future research. In addition to possible changes in the empirical strategy or the application of alternative estimation approaches, a particularly interesting research area is econometric case studies of the effects of particularly large mergers. Such investigations would not only allow a much more detailed assessment of the competitive effects, e.g., through the construction of much more detailed route categories, but would also enable ex-post evaluations of the respective merger decisions of the antitrust authority. Such case-study related research is therefore likely to create important positive spillover effects on the welfare-improving impact of antitrust policy in general and the quality of future merger assessments in particular. 
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